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METHOD AND APPARATUS FOR FORMING 
AN ELECTRICAL CONTACT WITH A SEMICONDUCTOR SUBSTRATE 

Field of the Invention 

This invention relates generally to a method and apparatus for electroplating a metal on a 
semiconductor substrate. More particularly, the invention is directed to a method and apparatus for 
forming electrical contacts on the semiconductor substrate using a liquid conductor during the plating 
process. Alternatively, electrical contacts may be formed using an inflatable tube that has either been 
coated with a conductive material or contains a conductive object Furthermore, the invention 
provides a method and apparatus for dissolving/etching a metal layer from the substrate edge. 

Background of the Invention 

Plating is an important and necessary step in the high performance chip fabrication process. 
When plating, it is necessary to form a good ohmic contact with a seed layer on/or near a circumfe- 
rential edge of a substrate. Different conventional techniques exist to accomplish this task. Accord- 
ing to one technique, for example, a great number of contact fingers, upwards of 130, are used to 
form contacts with the seed layer on the circumferential edge of a wafer. The contact fingers, which 
are typically metallic, are coupled to the circumferential edge of the wafer in accordance with any 
known method. 

Fig. 1A illustrates a top view of a conventional configuration showing contact fingers 12 
coupled to the wafer 2 during the plating process. As illustrated, a large number of contact fingers 12 
extending from a housing 1 1 are evenly distributed around the circumferential edge 7 of the wafer 2. 
The housing 1 1 has a ring shape corresponding to the shape of the circumferential edge 7 of the wafer 
2. An electric potential (cathode) is then applied to the wires 13 or housing 11 that are further 
coupled to the contact fingers 12 within the housing 11. This, in turn, provides the electric potential 
to the circumferential edge 7 of the wafer 2, thereby allowing the wafer surface to be plated. Instead 
of using the contact fingers 12 as described above, the electric potential can be applied to the wafer 
using a ring conductor. 

Fig. IB illustrates a cross sectional view of a conventional plating apparatus as described with 
reference to Fig. 1A. An entire back face 6 of the wafer 2 rests against a conventional chuck 8, and a 
vacuum 10 is used to ensure that the wafer 2 is stationary with respect to the chuck 8 while loading 
and/or plating the wafer 2. Regions adjacent to the circumferential edge 7 of the front face 4 of the 
wafer 2 are coupled to the contact fingers 12 as described above. A plating solution, typically a metal 
solution, is flowed in the direction of arrow 18 to the front face 4 of the wafer 2. When an electric 
potential is applied between an anode electrode 19, and the circumferential edge 7 of the wafer 2, the 
front face 4 of the wafer can be plated with the metal species contained in the plating solution. 
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Contact fingers are critical components of the wafer plating process as they provide the 
necessary electrical potential to the wafer. However, conventional plating systems such as described 
above have many drawbacks and disadvantages. For example, during the plating process, metal from 
the plating solution may be electroplated on the contact fingers, thereby generating contaminating 
particles. In addition, the electroplated metal on the contact fingers increases contact resistance 
resulting in a high voltage drop and failure. Moreover, over time, the contact fingers are susceptible 
to corrosion and/or fatigue. Failure of such contact fingers then leads to non-uniform wafer plating, 
which may cause irreparable damage to the semiconductor wafer, thereby resulting in lost products 
and revenues for the manufacturer. 

Thus, there remains a need for a semiconductor substrate plating method and apparatus that 
provides plating in a dependable and reliable manner. Accordingly, a more consistent method and 
apparatus for providing an electrical contact to a semiconductor substrate during plating is needed. 

Summary of the Invention 

It is an object of the present invention to provide a method and apparatus that provides 
electric potential to the wafer using a liquid conductor. 

It is another object of the invention to provide a method and apparatus that plates the front 
face of the wafer while preventing the plating solution from reaching the back face and edge of the 
wafer. 

It is a further object of the invention to provide a method and apparatus that plates the front 
face of the wafer while preventing the liquid conductor from reaching the back face of the wafer. 

It is yet another object of the present invention to provide a method and apparatus that 
recycles the liquid conductor. 

It is a further object of the invention to provide a method and apparatus that dissolves/etches a 
metal layer from the periphery of the wafer. 

It is another object of the invention to provide a method and apparatus that provides electric 
contacts to the wafer using an inflatable tube that has been coated with a conductive material. 

It is a further object of the invention to provide a method and apparatus that plates a semicon- 
ductor workpiece such as wafers, flat panels, and magnetic films in a reliable and dependable manner. 

It is yet another object of the invention to provide a more efficient method for establishing 
electrical contacts with the wafer. 

These and other objects are obtained by providing a method and apparatus that plates a semi- 
conductor wafer using a liquid conductor as the electrical contacts. This invention includes a liquid 
chamber for holding the liquid conductor during the plating process. The liquid conductor is stored in 
a reservoir and pump through an inlet channel to the liquid chamber. A rube is inflated to seal the 
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back face of the wafer, and the liquid conductor is injected into the liquid chamber such that the liquid 
conductor makes contact with the circumferential edge of the wafer. An electric potential is applied 
to the liquid conductor. Then, a plating solution is applied to the front face of the wafer. After 
plating the wafer, the used liquid conductor is removed from the liquid chamber through an outlet 
channel. Subsequent wafers are processed, each time using a fresh liquid conductor. 

Alternatively, the inflatable tube may be coated with a conductive material to form electric 
contacts with the circumferential edge of the wafer. In this embodiment, the liquid conductor is not 
needed. 

A further implementation of the method and apparatus of the invention is to provide an acid 
or etching solution to the chamber such that the metal layer on the periphery of the wafer can be 
dissolved/etched. 

Brief Description of the Drawings 

These and other objects and advantages of the invention will become apparent and more 
readily appreciated from the following detailed description of the presently preferred exemplary 
embodiment of the invention taken in conjunction with the accompanying drawings, of which: 

Fig. 1A illustrates a top view of a conventional configuration of the contact fingers coupled to 
a wafer during the wafer plating process; 

Fig. IB illustrates a cross sectional view of a conventional plating apparatus; 

Fig. 2 illustrates a cross sectional view of a plating apparatus using a liquid conductor in 
accordance with the preferred embodiment of the invention; 

Fig. 3 illustrates an enlarged cross sectional view of a liquid chamber in accordance with the 
preferred embodiment of the invention; 

Figs. 4A - 4B illustrate top views of a plating apparatus using the liquid conductor in 
accordance with the preferred embodiment of the invention; 

Fig. 5 illustrates a cross sectional view of a plating apparatus using a coated inflatable tube in 
accordance with another preferred embodiment of the invention; 

Figs. 6A - 6B illustrate top views of a plating apparatus using the coated inflatable tube in 
accordance with the preferred embodiments of the invention; and 

Figs. 7A - 7B illustrate cross sectional views of an inflatable tube having a conductive object 
in accordance with the preferred embodiment of the invention. 
Detailed De scription of the Preferred Embodiments 

The preferred embodiments of the invention will now be described with reference to Figs. 2- 
7, wherein like components are designated by like reference numerals throughout the various figures. 
In the first embodiment, the present invention is directed to a method and apparatus that uses a liquid 



WO 00/59008 PCT/USOO/08478 

4 

conductor as electrical contacts on the wafer during the wafer plating process. The liquid conductor 
is preferably a solution containing indium, tin, gallium, mercury, acid, salt solution, or the like. Other 
alloys containing indium, tin, gallium, mercury, acid, salt solution, or the like may be used in 
accordance with the present invention. Since the liquid conductor should be in liquid phase at 
operating temperature and during the plating process, the melting point thereof will typically be in the 
range of 10 to 40 °C. 

In addition to the various types of solutions mentioned above, metal powders mixed with 
another solution may be used in accordance with the present invention as electric contacts on the 
wafer during the wafer plating process. For example, metal powders can be mixed with a carrier 
fluid, for example water, and delivered to the liquid chamber. Thus, what is important to note from 
this example is that metal powders mixed with a fluid and delivered to the liquid chamber may be 
used in lieu of the various types of solutions mentioned earlier. 

Furthermore, although a semiconductor wafer will be used to describe the preferred 
embodiment of the invention, other semiconductor workpiece such as a flat panel or magnetic film 
may be used in accordance with the invention. 

Fig. 2 illustrates a cross sectional view of a plating apparatus in accordance with the preferred 
embodiment of the invention. Similar to Fig. 1, the wafer 2 has a front face 4 and a back face 6 
resting against the chuck 8. A vacuum 10 is used to ensure that the wafer 2 is stationary with respect 
to the chuck 8 while the wafer 2 is being loaded and/or plated. 

In the preferred embodiment of the invention, a liquid conductor, rather than the contact 
fingers 12 as described with reference to Fig. 1, is used to form an ohmic contact with the 
circumferential edge 7 or regions adjacent to the front face 4 of the wafer 2. The liquid conductor is 
stored in a reservoir 20, which may be a single reservoir or multiple reservoirs. The liquid conductor 
is pumped from the reservoir 20 using a conventional pump (not shown) through an inlet channel 22 
and injected into a liquid chamber 24. More than one pump may be used to pump the liquid 
conductor into the liquid chamber 24 when multiple reservoirs are used.. 

Fig. 3 illustrates an enlarged cross sectional view of the liquid chamber 24 in accordance with 
the preferred embodiment of the invention. To form the liquid chamber 24 and prevent the liquid 
conductor from flowing to the back face 6 of the wafer, a tube 26 is inflated with gas before the liquid 
conductor is pumped/injected into the chamber 24. Thus, the inflated tube 26 seals the back face 6 of 
wafer 2 from the liquid conductor. The tube 26 is preferably made of an elastomer or reinforced 
elastomer material or other material that is flexible enough to form a liquid tight seal when inflated 
against the wafer 2 and the retaining wall 27 of the chamber 24. The tube 26 should also be strong 
enough to support the pressure of the injected gas. 
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In its deflated state, the tube 26 is attached to and rests in a groove along the retaining wall 
27. When gas is injected from a gas source (not shown) through a gas line 31 that is connected to the 
inside of the tube 26, the tube 26 inflates until it makes a liquid tight seal against the edge of the wafer 
2 and the retaining wall 27. At this stage, no additional gas is injected into the tube 26. The gas may 
5 be air, nitrogen, inert gas, or any other gas that is capable of inflating the tube 26. A valve can be 
provided to adjust the pressure and the gas flow rate depending on the size of the wafer and/or size of 
the chamber 24. Additionally, the gas line 31 can be used to remove the gas when deflating the tube 
26. The tube 26 preferably has a bicycle inner-tube shape or bladder, corresponding to the shape of 
the circumferential edge 7 of the wafer 2. 

10 Referring back to Figs. 2 and 3, a nonconductive retainer ring/seal 14 is used to prevent the 

plating solution from reaching the back face 6 and the circumferential edge 7 of the wafer 2. The 
retaining ring/seal 14, shaped in the ring, is positioned on the wafer 2 between the liquid chamber 24 
and the center of the wafer 2. The ring/seal 14 is preferably positioned less than 10 mm from the 
wafer edge. The retaining ring/seal 14 preferably pushes against a seed layer 5 on the front face 4 of 

15 the wafer 2 holding the wafer in proper position. A liquid tight sealed is obtained with the retainer 
ring/seal 14 so that the liquid conductor and the plating solution are kept isolated from each other. 
Thus, the entire back face 6 of the wafer 2 that rests against the chuck 8 and the front surface areas 
(typically the outer 1-10 mm surface) of the wafer 2, which are under the retaining ring/seal 14, are 
protected from the plating solution. 

20 The liquid conductor is pumped and injected into the fluid chamber 24 via the inlet channel 

22. A contact ring 28 may include a tunnel 30 such that the liquid conductor can be pumped/injected 
through the contact ring 28. When the liquid chamber 24 is filled, the liquid conductor 22 makes 
contact with the circumferential edge 7 of the wafer 2. When such contact is established, an electrical 
potential (cathode) can be applied to the liquid conductor 22 via wire/probe 21. Thus, the 

25 circumferential edge 7 of the wafer 2 also receives the same electric potential. A plating solution is 
then flowed in the direction of arrows 18 from an anode plate 19 to the front face 4 of the wafer 2. 
The liquid conductor 22 forms the ohmic contact with the wafer 2 such that plating is substantially 
uniform across the front face 4 of the wafer 2. 

After plating the wafer 2, the liquid conductor in the liquid chamber 24 is removed via an 

30 outlet channel 25 to the reservoir 20 or a recycling reservoir (not shown). After removing the used 
liquid conductor, a fresh liquid conductor is pumped/injected into the chamber 24 for processing the 
next wafer. The present invention contemplates recycling the used liquid conductor via the recycling 
reservoir. Using the recycled liquid conductor reduces the costs associated with the current plating 
process, while providing a more efficient method of providing electric contacts. 
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Figs. 4A - 4B illustrate top views of the plating apparatus of Figs. 2 - 3 in accordance with the 
preferred embodiments of the present invention. First, from the top view, the liquid chamber 24 
preferably has a ring shape with an inner radius 32 and an outer radius 36 from the center of the wafer 
2. The wafer 2 has a radius 34 that is between the inner radius 32 and the outer radius 36 of the liquid 
chamber 24. The liquid conductor is pumped/injected into the liquid chamber 24 through an inlet 
channel 22 from the reservoir 20. Because of the ring shape, the liquid conductor in the liquid 
chamber 24 makes contact with the entire circumferential edge 7 of the wafer 2, which may include 
regions that are 1-10 mm from the wafer edge. Fig. 4A also illustrates an outlet channel 25 for 
removing the liquid conductor from the liquid chamber 24. 

In another embodiment, multiple liquid chambers may be used in accordance with the present 
invention. Fig. 4B illustrates four compartmentalized liquid chambers 40. The compartmentalized 
liquid chambers 40 have the same inner radius 32 and the same outer radius 36 as in the liquid 
chamber 24 of Fig. 4A. The wafer radius 34 is also the same as that illustrated in Fig. 4A. In this 
configuration, four reservoirs 20 containing the liquid conductor may be used to provide the liquid 
conductor to each corresponding liquid chambers 40. The liquid conductor from each reservoir 20 is 
flowed through the corresponding inlet channels 22 into its respective liquid chambers 40. Because 
the liquid chambers 40 are compartmentalized, the liquid conductor contained therein makes contact 
with the circumferential edge 7 of the wafer only at those sections. The electric potential is applied to 
the liquid conductors in the four liquid chambers 40, thereby resulting in the electric potential being 
applied to the corresponding four sections of the wafer 2. Also, each liquid chamber 40 includes an 
outlet channel for removing the used liquid conductor. 

Although four compartmentalized liquid chambers 40 are illustrated in Fig. 4B, more or less 
than four chambers may be used in accordance with the present invention. 

Additionally, one skilled in the art will recognize that the present invention can be 
implemented using liquid chambers having various sizes and shapes than those described in Fig. 4A 
and4B. 

The invention can further be used to dissolve/etch metal films from the edge and regions 
around the edge of a semiconductor substrate. It is very desirable to remove spurious metal or seed 
layer from the edge or backside of the wafer, since the metal films are not affected by chemical- 
mechanical process. The presence of these undesirable metals or poorly adhering film may lead to 
equipment contamination and cross-contamination when the flakes are sheered off the substrate. For 
example, the invention may be used to dissolve a Cu seed layer or spurious Cu films at the wafer edge 
7 or at any portion of the wafer that is enclosed by chamber 24, or any portion of the wafer between 
the seal 14 and another seal (not shown) on the wafer backside 6. 
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After performing the metal deposition process and removing the liquid conductor from the 
chamber 24, a copper etching solution, such as 5-20% nitric acid, or acidified 3-10% ammonium 
persulfate or a solution of 5-20% sulfuric and hydrogen peroxide may be injected into the chamber 24 
to dissolve any undesired Cu films on the substrate. The time period for etching may range from 2-15 
seconds, but preferably between 5-10 seconds. After the edge is cleaned, the metal etchant is 
removed and stored in a different reservoir (not shown) than reservoir 20. The metal etchant can be 
flowed through inlet channel 22 and outlet channel 25 to/from chamber 24. Such etching process can 
be performed using the chamber 24 without altering the configuration or chamber materials as 
described earlier herein. After such etching process, the chamber 24 and the circumferential edge 7 
of the wafer 2 can be rinsed with a rinsing solution as known in the art. 

Fig. 5 illustrates a cross sectional view of a plating apparatus using a coated inflatable tube in 
accordance with another preferred embodiment of the invention. Fig. 5 illustrates the wafer 2 having 
the front face 2, the back face 6 resting against the chuck 8, and the retaining ring/seal 14 similar to 
those described above and illustrated in Fig. 2. 

In the embodiment of Fig. 5, a tube 100 is coated with a conductive material such that when 
the tube 100 is inflated, the tube 100 is capable of making an electric contact with the circumferential 
edge 7 of the wafer 2. The tube 100 is preferably coupled to an electric contact 102 (wire) for 
applying an electric potential (cathode) to the tube 100. The outer tube surface is preferably coated 
with a conductive material such as metal or polymer. The tube 100 further provides uniform contact 
and pressure along the periphery of the wafer, which may not necessarily be perfectly flat, because 
the tube 100 can conform according to the shape of the circumferential edge 7 of the wafer 2. Thus, 
in this embodiment, a liquid conductor is no longer needed because the tube 100 can be used as the 
cathode contact with the wafer 2. 

Figs. 6A - 6B illustrate top views of a plating apparatus using the coated inflatable tube or 
tubular ring in accordance with the preferred embodiments of the present invention. First, as 
illustrated in Fig. 6A, the tube 100 has an inner radius 104 and an outer radius 106 from the center of 
the wafer 2. The wafer 2 has a radius 108 that is between the inner radius 104 and the outer radius 
106 of the tube 100. Because the tube 100 has the bicycle inner-tube shape (inflatable ring), the 
surface corresponding to the inner radius 104 of the tube 100 makes contact with the entire 
circumferential edge 7 of the wafer 2. The wire 102 coupled to the tube 100 provides the necessary 
electric potential to the entire circumferential edge 7 of the wafer 2 during the plating process. 

In another embodiment, multiple tubes 200 may be used in accordance with the present 
invention. In Fig. 6B, four tubes 200 are used, and each tube 200 has the same inner radius 104 and 
the same outer radius 1 06 as described above. The wafer radius 108 again is between the inner radius 
104 and the outer radius 106. Each wire 102 is coupled to an outer surface of the corresponding tube 
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200. Because the tubes 200 are spaced apart from each other, they form electric contacts with the 
circumferential edge 7 of the wafer 2 only at four sections. An electric potential can be applied to the 
four tubes 200, thereby providing the same electric potential to the wafer 2. Additionally, more or 
less than four tubes and four wires may be used in accordance with the present invention. 

In an alternative embodiment, instead of coating the inflatable tube with the conductive 
material as described above, a conductive object such as a plate, wire, ribbon, or the like, may be 
attached to the inflatable tube. Figs. 7A - 7B illustrate enlarged cross sectional views of the inflatable 
tube 200 with the attached conductive object 202. Figs. 7A - 7B illustrate the tube 200 in its deflated 
and inflated states. The conductive object 202 is attached to the tube 200 on a portion 204 such that 
when the tube is inflated, the conductive object 202 will form a contact with the wafer 2. When the 
contact is made between the conductive object 202 and the wafer 2, a section 206 of the inflatable 
tube that is adjacent to the conductive object 202 forms a liquid tight seal against the wafer 2. This 
prevents the plating solution from making contact with the conductive object 202. The conductive 
material 202 can be attached to the inflatable tube 200 using any conventional method such as an 
adhesive, or the like. Furthermore, a conductive wire or other conventional methods of applying an 
electric potential to the conductive object 202 may be used in accordance with the invention. 

This invention enjoys general applicability in plating any of the various metals on any type of 
substrate, including Cu, Cu-alloys, Au, Ni, Pt, precious metal, lead-tin solder, lead-free solder, 
magnetic films such as permalloy and their respective alloys, during the manufacturing of 
semiconductor devices on a semiconductor substrate. Also, the embodiments of the invention can be 
practiced in conventional apparatus that are adapted to employ an inflatable tube and a liquid chamber 
having a liquid conductor. 

In the previous descriptions, numerous specific details are set forth, such as specific 
materials, structures, chemicals, processes, etc., to provide a thorough understanding of the present 
invention. However, as one having ordinary skill in the art would recognize, the present invention 
can be practiced without resorting to the details specifically set forth. 

Although various preferred embodiments of the invention have been disclosed for illustrative 
purposes, those skilled in the art will appreciate that various modifications, additions and/or 
substitutions are possible without departing from the scope and spirit of the present invention as 
disclosed in the claims. 
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I claim: 

1 . A semiconductor workpiece plating apparatus for plating a front face of a semicon- 
ductor workpiece, comprising: 

a workpiece support; 
an anode; 

a liquid conductor adapted to make an ohmic contact with the workpiece upon application of 
power; and 

a chamber adapted to hold the liquid conductor when the liquid conductor makes the ohmic 
contact with the workpiece. 

2. An apparatus according to claim 1 , wherein the liquid conductor comprises one of 
indium, tin, gallium, mercury, acidic solution, and a salt solution. 

3. An apparatus according to claim 1 , wherein the liquid conductor comprises an alloy 
or a mixture from a group consisting of indium, tin, gallium, mercury, acidic solution, and a salt 
solution. 

4. An apparatus according to claim 1 further comprising a wire coupled to the liquid 
conductor, wherein the wire is adapted to provide an electric potential to the liquid conductor. 

5. An apparatus according to claim 1, wherein the liquid conductor is adapted to provide 
an electric potential to an entire circumferential edge of the workpiece. 

6. An apparatus according to claim 1 , wherein the liquid conductor is adapted to provide 
an electric potential to predetermined areas of a circumferential edge of the workpiece. 

7. An apparatus according to claim 1 further comprising: 

a tube adapted to prevent the liquid conductor from reaching a back face of the workpiece; 

and 

a seal adapted to prevent the liquid conductor from reaching the front face of the workpiece. 

8. An apparatus according to claim 7, wherein the tube is inflated with a gas. 

9. An apparatus according to claim 7, wherein a section of the tube and a section of the 
seal form a part of the chamber. 

10. An apparatus according to claim 1 further comprising: 
one or more reservoirs adapted to store the liquid conductor; 

one or more inlet channels, wherein the one or more inlet channels are used to flow the liquid 
conductor from the one or more reservoirs to the chamber; and 

one or more outlet channels, wherein the one or more outlet channels are used to remove the 
liquid conductor from the chamber. 
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11. An apparatus according to claim 1, wherein the liquid conductor forms the ohmic 
contact with the workpiece such that plating is substantially uniform across the front face of the 
workpiece. 

12. An apparatus according to claim 1 1, wherein the substantial uniformity is obtained 
when the liquid conductor makes ohmic contact with predetermined areas of a circumferential edge of 
the workpiece. 

13. An apparatus according to claim 1, wherein the liquid conductor includes a metallic 

powder. 

14. An apparatus according to claim 1, wherein the workpiece comprises one of a wafer, 
flat panel, and a magnetic film. 

15. A semiconductor workpiece plating apparatus for plating a front face of a semicon- 
ductor workpiece, comprising: 

a workpiece support; 
an anode; and 

a tube adapted to make an ohmic contact with the workpiece, wherein the tube is coated with 
a conductive material and provides an electric potential to the workpiece upon application of power. 

16. An apparatus according to claim 15, wherein the tube is inflated with a gas. 

17. An apparatus according to claim 15, wherein the tube is formed from one of an 
elastomer and a reinforced elastomer. 

1 8. An apparatus according to claim 15, wherein the conductive material comprises one 
of a metal and a polymer. 

19. An apparatus according to claim 15 further comprising a wire coupled to the tube, 
wherein the wire is adapted to provide the electric potential to the tube. 

20. An apparatus according to claim 15, wherein the tube is adapted to provide the 
electric potential to an entire circumferential edge of the workpiece. 

21. An apparatus according to claim 15, wherein the tube is adapted to provide the 
electric potential to predetermined areas of a circumferential edge of the workpiece. 

22. An apparatus according to claim 15 further comprising a seal positioned in between 
the tube and the front face of the workpiece, wherein the seal is adapted to prevent a plating solution 
from reaching the tube. 

23. An apparatus according to claim 15, wherein the workpiece comprises one of a 
wafer, flat panel, and a magnetic film. 

24. A method for plating a surface of a semiconductor workpiece, the method comprising 
the steps of: 
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supporting the workpiece such that the surface of the workpiece is exposed to a plating 
solution, the plating solution being flowed between an anode and the workpiece; 

providing an electric potential to a circumferential edge of the workpiece using a liquid 
conductor; and 

plating the surface of the workpiece using the plating solution. 

25. A method according to claim 24, wherein the step of providing the electric potential 
to the liquid conductor comprises the step of applying the electric potential to a wire coupled to the 
liquid conductor. 

26. A method according to claim 24 further comprising the steps of: 

inflating a tube, wherein the inflated tube prevents the liquid conductor from reaching a back 
face of the workpiece; and 

injecting the liquid conductor into a chamber formed in part from the tube. 

27. A method according to claim 26 further comprising the steps of: 

injecting the liquid conductor into the chamber from a reservoir via an inlet channel; and 
removing the liquid conductor from the chamber via an outlet channel. 

28. A method according to claim 24, wherein the liquid conductor comprises one of 
indium, tin, gallium, mercury, acidic solution, and a salt solution. 

29. A method according to claim 24, wherein the liquid conductor comprises an alloy or 
a mixture from a group consisting of indium, tin, gallium, mercury, acidic solution, and a salt 
solution. 

30. A method according to claim 24, wherein the circumferential edge of the workpiece 
comprises an entire circumferential edge of the workpiece. 

31. A method according to claim 24, wherein the circumferential edge of the workpiece 
comprises predetermined areas of the workpiece. 

32. A method according to claim 24, wherein the liquid conductor includes a metallic 

powder. 

33. A method according to claim 24, wherein the workpiece comprises one of a wafer, 
flat panel, and a magnetic film. 

34. A method for providing an electric potential to a surface a semiconductor workpiece, 
the method comprising the steps of: 

supporting the workpiece; 

injecting a liquid conductor into a chamber such that the liquid conductor makes ohmic 
contact with the surface of the workpiece; 

providing an inflated tube such that the tube seals a back face of the workpiece from the 
liquid conductor; and 



WO 00/59008 PCT/US00/08478 

12 

applying an electric potential to the liquid conductor in the chamber, thereby providing the 
electric potential to the surface of the workpiece. 

35. A method according to claim 34, wherein the step of applying the electric potential to 
the liquid conductor comprises the step of applying the electric potential to a wire coupled to the 
liquid conductor. 

36. A method according to claim 34, wherein the liquid conductor comprises one of 
indium, tin, gallium, mercury, acidic solution, and a salt solution. 

37. A method according to claim 34, wherein the liquid conductor comprises an alloy or 
a mixture from a group consisting of indium, tin, gallium, mercury, acidic solution, and a salt 
solution. 

3 8. A method according to claim 34, wherein the liquid conductor includes a metallic 

powder. 

39. A method according to claim 34, wherein the workpiece comprises one of a wafer, 
flat panel, and a magnetic film. 

40. A method for plating a surface of a semiconductor workpiece, the method comprising 
the steps of: 

supporting the workpiece such that the surface of the workpiece is exposed to a plating 
solution, the plating solution being flowed between an anode and the workpiece; 

providing an electric potential to a circumferential edge of the workpiece using a conductive 
tube coated with a conductive material; and 

plating the surface of the workpiece using the plating solution. 

41. A method according to claim 40 further comprising the steps of: 

inflating the conductive tube, wherein the inflated tube makes ohmic contact with the 
circumferential edge of the workpiece; and 

providing the electric potential to the conductive tube. 

42. A method according to claim 40, wherein the inflating step comprises the step of 
inflating the tube with a gas. 

43 . A method according to claim 40, wherein the tube is formed from one of an 
elastomer or a reinforced elastomer. 

44. A method according to claim 40, wherein the step of providing the electric potential 
to the conductive tube comprises the step of applying the electric potential to a wire coupled to the 
conductive tube. 

45. A method according to claim 40, wherein the conductive material comprises one of a 
metal and a polymer. 
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46. A method according to claim 40, wherein the workpiece comprises one of a wafer, 
flat panel, and a magnetic film. 

47. A method for providing an electric potential to a surface a semiconductor workpiece, 
the method comprising the steps of: 

supporting the workpiece; 

inflating a conductive tube coated with a conductive material such that the tube makes ohmic 
contact with the surface of the workpiece; and 

applying an electric potential to the conductive tube, thereby providing the electric potential 
to the surface of the workpiece. 

48. A method according to claim 47, wherein the step of applying the electric potential to 
the tube comprises the step of applying the electric potential to a wire coupled to the tube. 

49. A method according to claim 47, wherein the surface of the workpiece comprises an 
entire circumferential edge of the workpiece. 

50. A method according to claim 47, wherein the surface of the workpiece comprises 
predetermined areas of the workpiece. 

51. A method according to claim 47, wherein the conductive material comprises one of a 
metal and a polymer. 

52. A method according to claim 47, wherein the workpiece comprises one of a wafer, 
flat panel, and a magnetic film. 

53. An apparatus for removing a metal layer from a circumferential edge of a 
semiconductor workpiece using an etching solution, comprising: 

a workpiece support; 

a chamber adapted to hold the etching solution while the etching solution removes the metal 
layer from the circumferential edge of the workpiece; 

a tube adapted to prevent the etching solution from reaching a back face of the workpiece; 

and 

a seal adapted to prevent the etching solution from reaching a front face of the workpiece. 

54. An apparatus according to claim 53, wherein the etching solution is adapted to 
remove the metal layer from the entire circumferential edge of the workpiece. 

55. An apparatus according to claim 53, wherein the etching solution is adapted to 
remove the metal layer from predetermined areas of the circumferential edge of the workpiece. 

56. An apparatus according to claim 53, wherein a section of the tube and a section of the 
seal form a part of the chamber. 

57. An apparatus according to claim 53, wherein the workpiece comprises one of a 
wafer, flat panel, and a magnetic film. 
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58. A method for removing a metal layer from a circumferential edge of a semiconductor 
workpiece, the method comprising the steps of: 

supporting the workpiece such that the circumferential edge of the workpiece is exposed an 
etching solution; 

inflating a tube, wherein the inflated tube prevents the etching solution from reaching a back 
face of the workpiece; and 

injecting the etching solution into a chamber, wherein the etching solution removes the metal 
layer from the circumferential edge of the workpiece. 

59. A method according to claim 58, wherein the tube is formed from one of an 
elastomer and a reinforced elastomer. 

60. A method according to claim 58, wherein the circumferential edge of the workpiece 
comprises an entire circumferential edge of the workpiece. 

61. A method according to claim 58, wherein the circumferential edge of the workpiece 
comprises predetermined areas of the workpiece. 

62. A method according to claim 58, wherein the workpiece comprises one of a wafer, 
flat panel, and a magnetic film. 

63 . A semiconductor workpiece plating apparatus for plating a front face of a 
semiconductor workpiece, comprising: 

a workpiece support; 
an anode; 

an inflatable tube; and 

a conductive object attached to the inflatable tube, wherein the conductive object is adapted to 
make an ohmic contact with the workpiece and provides an electric potential to the workpiece upon 
application of power. 

64. An apparatus according to claim 63, wherein the conductive object comprises one of 
a plate, a ribbon, and a wire. 

65. A method for plating a surface of a semiconductor workpiece, the method comprising 
the steps of: 

supporting the workpiece such that the surface of the workpiece is exposed to a plating 
solution, the plating solution being flowed between an anode and the workpiece; 

providing an electric potential to a circumferential edge of the workpiece using a conductive 
object attached to an inflatable tube; and 

plating the surface of the workpiece using the plating solution. 

66. A method according to claim 65, wherein the conductive object comprises one of a 
plate, a ribbon, and a wire. 
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67. A method for providing an electric potential to a surface a semiconductor workpiece, 
the method comprising the steps of: 

supporting the workpiece; 

inflating a tube having a conductive object such that the conductive object makes ohmic 
contact with the surface of the workpiece; and 

applying an electric potential to the conductive object, thereby providing the electric potential 
to the surface of the workpiece. 

68. A method according to claim 67, wherein the conductive object comprises one of a 
plate, a ribbon, and a wire. 
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